Increasing the Human Capital of Children in Latin American Countries: The Role of Parents’ Time in Childcare by Campaña, J.C. et al.
Increasing the Human Capital of Children in Latin
American Countries: The Role of Parents’ Time in
Childcare
JUAN CARLOS CAMPAÑA*, J. IGNACIO GIMENEZ-NADAL**
& JOSE ALBERTO MOLINA†
*Economic Analysis Department, University of Zaragoza, Zaragoza, Spain, **Economic Analysis Department, University of
Zaragoza, BIFI and CTUR, Zaragoza, Spain, †Economic Analysis Department, University of Zaragoza, BIFI and IZA, Zaragoza,
Spain
(Original version submitted January 2016; Final version accepted May 2016)
ABSTRACT In this paper, we focus on the relationship between parents’ education and activities aimed at
increasing the human capital of children (for example, educational childcare). Using time use surveys from
Mexico, Peru, Ecuador, and Colombia we find that in Mexico, Peru, and Colombia the level of education of both
father and mother has a positive association with the time devoted to educational childcare, while in Ecuador only
fathers’ level of education has a positive association with father’s time devoted to educational childcare.
Furthermore, we find that the time devoted to educational childcare by parents is positively related in all four
countries.
1. Introduction
In this paper, we analyse how parents’ education is related to the time devoted to childcare activities in
four Latin-American countries, with a focus on those childcare activities aimed at increasing the
human capital of children. The role of parents in this task has long been recognised (Becker, 1981), as
more time devoted to childcare is positively related to the human capital of children (Blau &
Grossberg, 1992; Brooks-Gunn, Han, & Waldfogel, 2002; Cooksey & Fondell, 1996; Datcher-
Loury, 1988; Han, Waldfogel, & Brooks-Gunn, 2001; Hsin & Felfe, 2014; Kalenkoski & Foster,
2008; Leibowitz, 1972, 1974, 1977; Marsiglio, 1991; Sayer, Gauthier, & Furstenberg, 2004). The
existing literature clearly shows that parents with high levels of education tend to spend more time
with their children, compared with parents with low levels of education (Bianchi, Cohen, Raley, &
Nomaguchi, 2004; Craig, 2006b; Gimenez-Nadal & Molina, 2013; Guryan, Hurst, & Kearney, 2008;
Hofferth, 2001; Marsiglio, 1991; Sayer, Bianchi, & Robinson, 2004; Sayer et al., 2004), partly due to
the fact that more educated parents recognise and acknowledge the importance of time investments in
their children (Kalenkoski & Foster, 2008; Marsiglio, 1991; Sayer et al., 2004; Sevilla & Borra, 2015).
To the extent that human capital influences earnings that individuals will obtain in the future, as they
enter the labour market, one possible source of inequality is the time devoted by parents to their
children in the early years, and thus our analysis will serve to identify and analyse this potential source
of income inequality.
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The importance of analysing the relationship between parents’ education and the time devoted to
childcare by parents has been widely accepted in developed countries (Bianchi, 2000; Gauthier,
Smeeding, & Furstenberg, 2004; Gimenez-Nadal & Molina, 2013; Gimenez-Nadal & Sevilla, 2012;
Guryan et al., 2008; Kimmel & Connelly, 2007), but we find no evidence from Latin-American
countries, probably due to the scarcity of time use statistics for that region (Canelas & Salazar, 2014).1
The analysis of childcare time of parents is of special relevance in Latin-American countries, as
income/earnings inequality is relatively high in comparison with developed countries. For example,
Colombia, Ecuador, Mexico, and Peru have scores on the Gini Index of 53.5, 46.6, 48.1 and 45.1,
respectively, in the period 2005–2010 (World Bank, 2015), and scores at this level place these
countries among the most inegalitarian in the world. If childcare time contributes to the formation
of human capital of the children, public policies aimed at decreasing inequalities in parental childcare
time will serve to reduce the high levels of earnings inequality in these countries.
In this paper, we use data from time use surveys in Mexico (2009), Peru (2010), Colombia (2012),
and Ecuador (2012) to analyse the time devoted to childcare by parents, with a focus on the level of
education of the parents. We consider two types of childcare activities: basic childcare and educational
childcare.2 Basic childcare includes activities such as breastfeeding, bathing, dressing children, and
making sure they receive medical attention, and educational childcare includes activities aimed at
increasing children’s human capital, such as playing with children, reading stories, taking them to the
park, attending meetings and events at the school, and helping with homework, among others. We
find, for all four countries, that when we compare the levels of education of the parents, the fathers and
mothers with the highest levels of education spend more time in educational childcare, compared to
their counterparts with lower levels of education, and that what really matters at the couple level is the
level of education of the mothers.
In particular, fathers in Mexico, Peru, and Ecuador with university education devote 0.85, 0.97 and
0.94 more hours per week to educational childcare, compared to fathers with only primary education,
respectively, and in Colombia, fathers with university education devote 0.21 more hours per day
compared to fathers with only primary education. Mothers in Mexico, Peru, and Ecuador with
university education devote 1.04, 2.58 and 0.91 more hours per week to educational childcare,
compared to mothers with only primary education respectively, and in Colombia, mothers with
university education devote 0.21 more hours per day compared to mothers with only primary
education. These differentials are statistically significant, and we can say with confidence that
better-educated parents spend more time in educational childcare activities, including reading, playing,
and helping with homework (Gimenez-Nadal & Molina, 2013; Hill & Stafford, 1985; Kalenkoski &
Foster, 2008; Sayer et al., 2004), that promote the development of human capital of children (Brooks-
Gunn et al., 2002).
In our econometric analysis, we take into account that the time one spouse devotes to a given
childcare activity and paid work can affect the time the other spouse devotes to the same activity, or to
other childcare activities and paid work, and we estimate a linear model of six seemingly unrelated
regressions (SUR), where the partners’ uses of time (three uses of time for males, that are basic
childcare, educational childcare, and paid work, and three uses of time for females, that are basic
childcare, educational childcare, and paid work) are allowed to be correlated in the regressions. In the
case of Mexico, Peru, and Colombia, the level of education of both father and mother has a positive
association with both own and partner’s time devoted to educational childcare. In the case of Ecuador,
we find that fathers’ level of education has a positive association with father’s time devoted to
educational childcare, but we find no associations for mother’s education and childcare time.
Looking at the relationship between childcare activities, we find no consistent cross-country results,
which may be explained by differences in institutions, social norms, and/or preferences.
Our contribution to the literature is threefold. First, we focus on the time devoted to childcare in
Latin-American countries, and with an emphasis on educational childcare. Despite the wealth of
research on childcare time (Bianchi, 2000; Gauthier et al., 2004; Guryan et al., 2008; Hallberg &
Klevmarken, 2003; Hill & Stafford, 1974; Kalenkoski, Ribar, & Stratton, 2009; Kimmel & Connelly,
2007; Sayer et al., 2004; Zick & Bryan, 1996), few papers have directly analysed the time that couples
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specifically devote to activities aimed at increasing the human capital of the child. Second, we analyse
four countries with different welfare regimes, in an attempt to extract common patterns in the time
devoted to educational childcare. The differential effects of a range of factors may imply that national
welfare regimes influence the time devoted to childcare activities. Third, our analysis at the couple
level takes into account that the time one parent spends may serve as a substitute for the time of the
other parent, providing specific evidence of the relationship between the total time devoted to child-
care activities by both members of the couple. To the best of our knowledge, there is only one
precedent (Gimenez-Nadal & Molina, 2013) and we add to this field by complementing prior results.
The rest of the paper is organised as follows. Section 2 describes the data. Section 3 describes the
empirical strategy and variables analysed. Section 4 presents our results and interpretations, and
Section 5 concludes.
2. Data
To analyse the time devoted by fathers and mothers to childcare in Latin American countries, we use
the data from time-use surveys in Mexico (2009), Peru (2010), Colombia (2012), and Ecuador (2012).
These are the first independent time-use surveys in these countries, since data was only previously
available through other sources, such as integrated household surveys. Time-use surveys provide us
with information on individual time use, and have become the typical instrument used to analyse the
time-allocation decisions of individuals (Aguiar & Hurst, 2007; Bianchi, 2000; Folbre, Yoon, Finnoff,
& Fuligni, 2005; Gershuny, 2000; Gimenez-Nadal & Sevilla, 2012). The targeted population are all
members of households, age 12 and above, for Mexico, Peru, and Ecuador, and age 10 and above for
Colombia; the first three surveys take as reference period the previous week, while for Colombia the
previous day is the reference period.3
Our sample consists of heterosexual couples (married or living together) when both partners have
answered all sections of the survey, who are not students or retirees and are between 21 and 65 years
old (inclusive). We consider these restrictions to minimise the role of time-allocation decisions, which
have a strong inter-temporal component of the life cycle; the omitted individuals are studying or are
retired, so individuals in our sample are considered to be of working age.4 Further, the couples in our
sample have at least one child under age 18. After these restrictions are fulfilled, our sample is
comprised of 5731 couples in Mexico, 1657 couples in Peru, 2938 couples in Ecuador, and 12,385
couples in Colombia. Following Gimenez-Nadal and Molina (2013), this paper analyses only the time
spent on child care as a primary activity (that is, main activity) as the data at hand does not include
information on secondary activities, nor on the presence of others during the activities. It is important
to recognise that this study focuses only on the time spent on childcare as ‘active care’, while passive
childcare (that is, non-childcare activities done in the presence of children) is not considered.5
We consider two types of childcare activities: basic childcare and educational/supervisory
childcare.6 Basic childcare includes the time devoted to activities such as breastfeeding, bathing,
dressing, or taking a child to the doctor. In this sense, basic childcare includes all the activities aimed
at satisfying the child’s basic needs. Educational childcare includes the time spent in activities like
playing with children, reading stories, attending meetings/support activities and events at school,
helping with or supervising homework, and taking to and picking up from school. (See Online
Appendix B for a description of all the activities included in the two types of childcare). Hence,
educational/supervisory – educational henceforth – childcare includes activities aimed at increasing the
human capital of children. The time devoted to childcare is measured in hours per week for Mexico,
Peru, and Ecuador and in hours per day for Colombia.
Table 1 shows the time devoted to basic and educational childcare by fathers and mothers in the four
countries. The average time spent by mothers on total childcare (the sum of basic and educational
childcare) is 9.23, 8.39 and 9.93 hours per week in Mexico, Peru, and Ecuador, respectively, while in
Colombia it is 1.02 hours per day. Regarding the time devoted to basic and educational childcare, we
observe considerable differences between countries. In Mexico, mothers devote more time to basic
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childcare (5.40 hours per week) compared to educational childcare (3.83 hours per week), mothers in
Peru and Colombia devote almost the same time to each of the two types of care (around 4.20 hours
per week in Peru and 0.51 hours per day in Colombia). In Ecuador, mothers devote more time to
educational childcare (5.72 hours per week) compared to basic childcare (4.20 hours per week).
When we compare our results with prior findings, such as Connelly and Kimmel (2010) and
Gimenez-Nadal and Molina (2013), we find that these authors show mothers devoting more time to
basic childcare, relative to other types of childcare, while we find that this pattern is less clear for the
four countries under consideration. Delgado and Canabal (2006) and Fuller, Holloway, and Liang
(1996) show that members of Hispanic families allocate their time according to their strong family
orientation (focusing on the family group), and parents tend to use other family members to care for
their children; mothers may delegate part of the basic childcare to others, in order to devote more time
to educational childcare.
Regarding the time devoted to total childcare by fathers, they spend around 2.67 hours per week in
Mexico, 3.11 and 2.21 hours per week in Peru and Ecuador, respectively, and 0.38 hours per day in
Colombia, on total childcare. Additionally, Mexican parents spend almost the same time on basic
childcare and educational childcare (1.32 and 1.35 hours per week, respectively), while in Peru,
Ecuador, and Colombia, more than 80 per cent of parents’ childcare time is educational. One of the
reasons given to explain why parents devote comparatively more time to educational childcare is that
they prefer childcare activities that are more rewarding, like playing with children or helping with
homework (Craig, 2006a; Darling-Fisher & Tiedje, 1990; Gimenez-Nadal & Molina, 2013; Grossman,
Pollack, & Golding, 1988; Kahneman & Krueger, 2006; Kahneman, Krueger, & Schkade, 2004).
Furthermore, compared to fathers, Mexican and Ecuadorian mothers dedicate more than triple the time
to total childcare, while Peruvian and Colombian mothers dedicate more than twice the time to total
childcare. Possible explanations for these findings may be institutional factors, lower female work-
force participation, and differential gender roles (Campaña, Giménez-Nadal, & Molina, 2015).
Table 1 also shows the time devoted to basic and educational childcare according to the work status
of individuals.7 Mothers in Mexico and Ecuador spend just over two hours less per week on total
childcare when the mothers are working (compared to non-working mothers), in Colombia mothers
spend approximately 0.4 hours less per day on total childcare when the mothers are working
(compared to non-working mothers), while Peruvian working mothers spend around five hours less
on total childcare, with the most pronounced declines coming from basic childcare. Regarding fathers,
comparing working and non-working parents, in Mexico, Peru, and Colombia, the difference in the
total time devoted to childcare is almost zero, while working fathers in Ecuador devote around
three hours less to total childcare, relative to non-working fathers. Thus, work status appears to
have little effect on the time devoted to childcare by fathers, but in the case of mothers, we find
differences in the time devoted to childcare between working and non-working mothers.
2.1. Differences by Level of Education and Number of Children
Prior research has shown that parents with a higher level of education devote more time to childcare,
relative to their counterparts with lower levels of education (Bianchi et al., 2004; Craig, 2006b;
Gimenez-Nadal & Molina, 2013; Guryan et al., 2008; Hofferth, 2001). Accordingly, Table 2 shows the
time devoted to basic and educational childcare, by the level of education of the parents. We consider
three levels of education: primary education (less than high school degree), secondary education (high
school degree), and university education (more than high school degree) and we check whether the
statistical variation is significant between the highest (university) and the lowest (primary) level of
education.
We observe that highly-educated fathers devote more time to basic and educational childcare,
compared to their low-educated counterparts, with these differences being statistically significant at
standard levels. In particular, we observe that highly-educated fathers devote, in comparison to low-
educated fathers, 0.37, 0.12 and 0.06 more hours to basic childcare in Mexico and Peru (hours per
week) and Colombia (hours per day), respectively, and 0.85, 0.97, 0.94 and 0.21 more hours to























































































































































































































































































































































































































































































































































































































































































































































































































































































































6 J. C. Campaña et al.
educational childcare in Mexico, Peru, and Ecuador (hours per week) and Colombia (hours per day),
respectively. Similar conclusions can be drawn when we focus on women, as highly-educated mothers
devote more time to basic and educational childcare compared to their low-educated counterparts, with
these differences being statistically significant at standard levels. We observe that highly-educated
mothers devote, in comparison with their low-educated counterparts, 0.09 more hours per day to basic
childcare in Colombia, and 1.04, 2.58, 0.91 more hours per week and 0.21 more hours per day to
educational childcare in Mexico, Peru, Ecuador, and Colombia, respectively. The results for these four
countries are similar to those found by Guryan et al. (2008) in the United States, and Gimenez-Nadal
and Molina (2013) for Spain and the United Kingdom, where parents with higher education spend
more time on educational childcare compared to their counterparts with lower levels of education.
While we do find cross-country differences in the positive gradient between education and basic
childcare, the positive gradient between education and educational childcare is robust in the four
analysed countries.8
3. Empirical Strategy and Variables
We now analyse the time devoted to basic and educational childcare, to explore factors influencing the
time parents devote to their children. In this analysis, failing to account for joint household decisions
and joint provision of childcare would affect the interpretation of the results, and thus we must
consider that the time one parent spends in childcare activities may serve as a substitute for the time
the other parent spends in the same activities. Furthermore, it is important to also consider the time
devoted to paid work by the parents, because this time also affects the time devoted to childcare
activities, since employment affects the opportunity cost of time and leaves less time available for
other activities, including childcare. However, we cannot use either individual’s or partner’s time in
any specific childcare activity or paid work as an explanatory variable, since it would lead to
endogeneity problems. Thus, we estimate a Seemingly Unrelated Regression (SUR) system on the
time devoted to basic childcare educational childcare, and paid work by both members of the couple
(six equations) and, where it seems more appropriate, to estimate Tobit (Tobin, 1958) regressions,
given that time use is a non-negative dependent variable.9
Regarding the selection of the econometric models, Stewart (2009) shows that OLS models are
preferred for use in the analysis of time-allocation decisions, since the zeros in time-use data arise from
a mismatch between the reference period of the data (the diary day) and the period of interest. As a
result, the tobit model generates biased estimates in certain circumstances, while OLS models generate
unbiased estimates in all situations. Foster and Kalenkoski (2013) compare the use of tobit and OLS
models in the analysis of the time devoted to childcare activities, and find that the qualitative
conclusions are similar for the two estimation methods, although there are certain differences in the
magnitudes and statistical significance of the estimates. Thus, we rely on linear models.
The statistical model is as follows. For a given household ‘i’, Tbfi, Tefi and Tpfi represent the time
devoted to basic childcare, educational childcare and paid work by the father, while Tbmi, Temi and
Tpmi represents the time devoted to basic childcare, educational childcare and paid work by the
mother. Xi is a vector of individual and household characteristics, and εbf, εef, εpf, εbm, εem and εpm
are the random variables representing unmeasured factors. Based on this, we estimate the following
equations:
Tbji ¼ αbj þ βbjXiþεbij (1)
Teji ¼ αejþβejXiþεeij (2)
Tpji ¼ αpjþβpjXiþεpij (3)
Increasing the human capital of children in Latin American countries 7
where j = f, m (f = father and m = mother). We allow for correlations at the household level in the
unobserved determinants of the activities by allowing the error terms to be jointly normally
distributed, with no restrictions on the correlation. This specification takes into account that time
is limited, and if individuals devote more time to one particular activity, they may devote less time
to other activities, and that the time a parent devotes to childcare activities can serve as a substitute























σ2bf ρbfefσbfσef ρbfpfσbfσpf ρbfbmσbfσbm ρbfemσbfσem ρbfpmσbfσpm
ρefbfσefσbf σ
2
ef ρefpfσefσpf ρefbmσefσbm ρefemσefσem ρefpmσefσpm
ρpfbfσpfσbf ρpfefσpfσef σ
2
pf ρpfbmσpfσbm ρpfemσpfσem ρpfpmσpfσpm
ρbmbfσbmσbf ρbmefσbmσef ρbmpfσbmσpf σ
2
bm ρbmemσbmσem ρbmpmσbmσpm
ρembfσemσbf ρemefσemσef ρempfσemσpf ρembmσemσbm σ
2
em ρempmσemσpm







Xi includes individual and household characteristics, such as father’s and mother’s age, education
levels of both parents, non-labour income of the father and mother, predicted wages of the partners,
number of household members, number of children by age group, ethnicity of the parents, urban or rural
residence, and the various regions of each country (see Table A3 in the Online Appendix for summary
statistics of the variables in the four countries). The education of the father and the mother probably has
the greatest influence on the opportunity cost of time. Following prior analyses, we consider three levels
of education, primary (father/mother has less than a high school degree), secondary (father/mother has a
high school degree) and university (father/mother has more than high school degree), and we consider as
the reference category those individuals with primary education.
We also consider the wages of the members of the couple. Research has shown that higher wages
lead to a better position at home as it increases the bargaining power within the couple (Bourguignon,
Browning, & Chiappori, 2009; Chiappori, 1988, 1992; Lundberg & Pollak, 1993), and this higher
bargaining power may be used to take responsibility for more rewarding childcare activities, such as
playing with or reading to children. Pollak (2005) goes a step further and considers the relative salary
(mother’s salary divided by father’s salary), to interpret the effect of changes in the relative wage as a
change in the bargaining power of the couple itself. It is expected that, as the bargaining power of the
mother increases, the distribution of household chores within the couple will become more egalitarian,
including the time devoted to childcare. Therefore, we define the relationship between father’s and
mother’s hourly wage as the logarithm of the ratio of predicted wages for the mother and the father, as
follows: relative wagei = log (mother´s predicted waget /father´s predicted waget), where we sum the
value of ‘1’ to the value predicted in order to have all values for all the partners, including those
couples where the original ratio is equal to ‘0’ or negative.10 We also include the squared term to allow
non-linear effects.
To calculate the predicted wages, we use the Heckman technique (1979), and we include all
individuals who have answered all the sections of the Time Use survey in the four countries and are
of legal working-age (that is, we do not include those workers older than the legal retirement age, nor
those supposed to be in compulsory education). Results of estimated regressions are shown in Tables
A4 and A5 of Online Appendix A. In the case of Mexico and Peru, the legal limits are between 14 and
65 years, for Ecuador legal limits are between 15 and 65 years, and in Colombia, for women, the limits
are between 15 and 55 years and for men between 15 and 60 years.11
Non-labour income may also affect the time parents devote to childcare, given that households may
be more likely to outsource home production activities, including childcare. Kalenkoski, Ribar, and
Stratton (2005) show that mothers reduce the time devoted to active childcare when household income
increases. For Mexico, Colombia, and Ecuador we obtain the non-labour income of the parents
through the question related to income earned from rent of properties, foreign remittances, financial
investments, subsidies provided by government, and so forth. In the case of Peru, we cannot consider
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the non-labour incomes of the father and mother because this time-use survey does not provide that
information.
We also control for the number of household members, since in larger households more members
may be available to help with childcare activities. In fact, prior evidence has shown that Hispanic
parents rely on relatives’ help to care for their children (Delgado & Canabal, 2006; Fuller et al., 1996).
Regarding the time devoted by parents to the types of childcare, this varies in intensity, depending on
the age of the children. While children are young, parents need to spend more time in activities such as
bathing, dressing, and taking them to the doctor (Silver, 2000) while as children grow up, parents must
begin to devote more time to activities like reading and teaching (Miller & Mulvey, 2000). From this,
we consider three groups in the number of children: 0–4 years, 5–12 years, and 13–17 years. Racial
origin, living in a rural or urban area, or region of residence may also influence the time devoted by
parents to their children. Regarding racial differences, Hofferth (2003) and McLoyd (1990) show that
black parents have more financial limitations, worse working schedules, and more precarious jobs, in
comparison to whites, which may affect the time parents devote to their children. To measure racial
differences, we consider whether the father and mother are indigenous, or not.12
Finally, regarding geographical differences, Canelas and Salazar (2014) show that, in Latin
America, living in rural areas involves much more limited access to education, and other services
such as healthcare, which could influence the time devoted to childcare. For the region of residence of
respondents, in Mexico we consider four regions (Centre, West-Centre, North, South-South-East), in
Peru four regions (Rest of the Coast, Sierra, Selva, Lima), in Ecuador three regions (Sierra, Costa, and
Amazon) and in Colombia, six regions (Atlantic, Central, Eastern, Pacific, Bogota, and San Andres).
The reference category for Mexico is the Centre region, for Peru, the Selva region, for Ecuador, the
Amazon region and for Colombia, the Bogota region.
Table A3 in the Online Appendix shows summary statistics for the variables that we include in
our econometric model. The prevailing level of education of parents and mothers in the four
countries is primary education. Regarding monthly non-labour incomes, Mexican fathers receive
an average of 91.6 Mexican pesos, Ecuadorian fathers receive an average 9.90 US dollars, and
Colombian fathers receive an average 52,494.2 Colombian pesos, while Mexican mothers receive
an average 79.3 Mexican pesos, Ecuadorian mothers receive an average 19.17 US dollars and
Colombian mothers receive 27,122 Colombian pesos. In terms of relative wages (relative
wagei = log (mother´s predicted waget /father´s predicted waget)), the relative wage in Mexico
is 0.40, for Peru it is 0.52, for Ecuador it is 0.47 and for Colombia it is 0.38. The number of
members per household has an average of 4.70, 4.88, 5.00 and 4.35 for Mexican, Peruvian,
Ecuadorian, and Colombian families, respectively. In terms of numbers of children between 0
and 4 years there is an average of 0.48, 0.49, 0.52 and 0.41 children for Mexican, Peruvian,
Ecuadorian, and Colombian families respectively. Regarding numbers of children between 5 and
12 years there is an average of 1.04, 1.08, 1.15 and 0.87 children for Mexican, Peruvian,
Ecuadorian, and Colombian families, respectively, and for the number of children between 13
and 17 there is an average of 0.60, 0.64, 0.65 and 0.54 children for Mexican, Peruvian,
Ecuadorian, and Colombian families, respectively.
4. Results
Table 3 to Table 6 show the results of estimating the SUR model according to Equations (1), (2)
and (3), for Mexico, Peru, Ecuador, and Colombia, respectively. Columns (1) and (2) of the four
tables show the results of estimating Equation (1) for men and women, respectively, columns (3)
and (4) of the four tables show the results of estimating Equation (2) for men and women, while
columns (5) and (6) of the four tables show the results of estimating Equation (3) for men and
women. Given that we are using generated regressors in our models, we follow Gimenez-Nadal
and Molina (2013, 2015), Murphy and Topel (1985), and Pagan (1984) and bootstrap the
standard errors of such regressions. In doing so, we have carried out 1000 replications, where
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in each replication a random sample with replacement is drawn from the total number of
observations.
Regarding the relationship between the level of education of fathers and mothers, and the time
devoted to basic childcare, we find mixed cross-country evidence. In Mexico, mothers’ university
education is related to more time devoted to basic childcare by the mothers, while we find no
statistically significant relationship in Peru, Ecuador and Colombia. Additionally, mothers’ university
education is related to more time in basic childcare by fathers in Mexico, Peru, and Colombia. In
particular, mother’s university education is related to an increase in mother’s basic childcare time of
0.578 hours per week in Mexico, while it is also related to an increase in fathers’ basic childcare time
of 0.475, and 0.308 hours per week in Mexico and Peru, and 0.028 hours per day in Colombia,
respectively, with the reference category being their counterparts with primary education. It is
interesting to note that education has no relationship with time in basic childcare in Ecuador, and
that father’s university education is related to more time in basic childcare of fathers in Colombia, and
generates a positive influence on the time devoted by the mother to the basic childcare. Thus, it
appears that what really matters at the couple level is the level of education of mothers, as in couples
where the mother has university education, both fathers and mothers devote comparatively more time
to basic childcare.
Looking at the time devoted to educational childcare, in Mexico, Peru, and Colombia there is a
positive gradient between parents’ education and the time devoted to this activity by both members
of the couple. Relative to parents with primary levels of education, mother’s university education is
related to an increase of 0.427 and 0.601, hours per week in the educational childcare time of
fathers in Mexico and Peru, respectively, and 0.0906 hours per day in the educational childcare
time of fathers in Colombia, to an increase of 1.196 hours per week in the educational childcare
time of mothers in Peru, and to an increase of 0.0707 hours per day in the educational childcare
time of mothers in Colombia. Furthermore, and in comparison with parents with primary levels of
education, fathers’ university education is related to an increase of 0.585 and 0.923 hours per week
in the educational childcare time of fathers in Mexico and Peru, respectively, to an increase of
0.0971 hours per day in the educational childcare time of fathers in Colombia, to an increase of
0.786 and 0.674 hours per week in the educational childcare time of mothers in Mexico and Peru,
respectively, and to an increase of 0.0591 hours per day in the educational childcare time of
mothers in Colombia. Thus, the educational level of both parents is important in determining own
and partner’s time in educational childcare in these three countries, while the evidence does not
support this conclusion in the case of Ecuador, since fathers’ university education is related to more
time in educational childcare only for fathers.
Table 7 shows the correlation matrix of residuals of our estimated models of childcare time. We find
that the time devoted to educational childcare by parents is positively related in the four countries, so
that more time devoted by the father to educational childcare is positively related to mother’s
educational childcare time. These results are consistent with Gimenez-Nadal and Molina (2013).
Furthermore, the basic childcare, educational childcare, and paid work time of parents are positively
related. For the remaining relationships, we do not find robust cross-country evidence. The fact that we
find the time spent by parents in these three activities (mainly educational childcare) is complementary,
and not a substitute, could be explained in part by partners attempting to synchronise their activities.
Hamermesh (2000) argues that partners have higher preferences over their joint time, not only their
individual time. Thus, partners prefer to adjust the timing of their activities so that they maximise the
time they spend together. Hallberg (2003) argues that the most important factor influencing an
individual’s timing of daily activities is the timing of others, and the decisions about time for activities
with children and market work are interdependent (Hallberg & Klevmarken, 2003). Hallberg and
Klevmarken (2003) indicate that the degree of substitution between activities appears to have become
smaller as more women work full time, and couples prefer joint activities with their children. Under
these circumstances, given that parents attempt to synchronise their activities, including work sche-
dules, both parents may be present during childcare activities, leading to a complementarity between
the activities.
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5. Conclusions
In this paper, we analyse how parents’ education is related to the time devoted to childcare activities, in
four Latin American countries, with a focus on childcare activities aimed at increasing the human capital
of children. Our analysis is based on prior research showing that parents with higher levels of education
devote more time to childcare activities that foster human capital development, compared to parents with
lower levels of education. We use Time-Use Surveys from four Latin American countries, Mexico
(2009), Peru (2010), Ecuador (2012), and Colombia (2012), and we find that in all four countries parents
with higher levels of education devote more time to educational childcare, compared to parents with
lower levels of education. Furthermore, we estimate a SUR model on the time devoted to basic and
educational childcare and we find that higher levels of education of the parents are associated with more
time devoted to educational childcare by both parents in Mexico, Peru, and Colombia. We also we find
evidence of complementarities between parents’ educational childcare time, in that more time devoted to
educational childcare by any member of the couple is related to more time in educational childcare time
by the other member of the couple This finding is consistent with Gimenez-Nadal and Molina (2013).
Additionally, in Mexico, Peru, and Colombia, we find that the university education of the mother
has a positive relationship with the father’s time devoted to basic childcare, and with own mother’s
time devoted to basic childcare in Mexico, which may be due to the scarcity of childcare centres in the
Table 7. Correlation matrix of residuals
Basic childcare Educational childcare Paid work
Father Mother Father Mother Father Mother
Mexico
Basic childcare Father 1.000
Mother 0.324 1.000
Educational childcare Father 0.098 −0.041 1.000
Mother −0.044 0.028 0.119 1.000
Paid work Father −0.049 −0.001 −0.090 0.085 1.000
Mother 0.033 −0.063 0.087 −0.116 0.020 1.000
Peru
Basic childcare Father 1.000
Mother 0.088 1.000
Educational childcare Father 0.171 0.108 1.000
Mother 0.027 −0.009 0.110 1.000
Paid work Father −0.118 −0.021 −0.216 0.031 1.000
Mother 0.026 −0.166 −0.041 −0.250 0.080 1.000
Ecuador
Basic childcare Father 1.000
Mother 0.045 1.000
Educational childcare Father 0.219 0.050 1.000
Mother 0.034 0.236 0.286 1.000
Paid work Father −0.063 0.019 −0.093 0.016 1.000
Mother 0.081 −0.104 0.052 −0.097 0.125 1.000
Colombia
Basic childcare Father 1.000
Mother 0.051 1.000
Educational childcare Father 0.240 0.081 1.000
Mother 0.075 0.204 0.334 1.000
Paid work Father −0.133 0.021 −0.179 0.010 1.000
Mother 0.047 −0.162 0.016 −0.147 0.078 1.000
Notes: Correlation matrix of residuals obtained from Tables 3, 4, 5 and 6. The sample is restricted to heterosexual
couples aged 21–65 (inclusive) who are not students or retired with at least one child under age 18. See Online
Appendix B for a description of the activities included in basic childcare, educational childcare and paid work
time.
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region (Araujo, López Bóo and Puyana, 2013). On this point, governments and policy-makers should
provide more support to families, to facilitate access to these childcare centres, requiring childcare
centres to have better-qualified employees and instituting more comprehensive regulations so that
private centres can offer better childcare services.
This study would be of interest in terms of public policy, in that it focuses on the importance of the
transmission of human capital by parents to children, especially when the parents are better educated.
Despite evidence that more educated parents are those who spend more time on activities that
contribute to the human capital of the children, more than half of the parents and mothers surveyed
have only primary education. Education benefits all members of a family and society as a whole, as
prior research in developing countries shows that one of the most appropriate mechanisms for poverty
reduction and preventing the transmission of poverty between generations is education (Basant & Sen,
2014; Harper, Marcus, & Moore, 2003). Governments, and other policy-makers should implement
more effective programmes to enable the population to attain higher levels of education.
We acknowledge certain data limitations of our study. First, we cannot ascertain whether differences
by education arise from different preferences, different productivities in the provision of childcare, or
differences in the value of time, even though our examination of the channel through which mother’s
education affects the time devoted to educational childcare reveals its significance. Unfortunately, no
panels of time use data are currently available, so we leave this issue for future research. Second, we
only consider the childcare that is reported as primary childcare, as a main activity, despite prior
evidence showing that primary childcare cannot be equated with the time that parents spend with their
children (Folbre et al., 2005), and childcare reported as primary activity substantially under-reports
total childcare time (Bianchi, Wight, & Raley, 2006; Budig & Folbre, 2004; Folbre & Bittman, 2004).
We leave the inclusion of passive childcare, and its classification into basic and educational childcare,
for future research. Third, we can only study the quantity of time devoted by parents to their children
but not the quality of this time. To measure the quality of parents’ childcare, investigations such as
Brinkman et al. (2007), Forget-Dubois et al. (2007), Guhn, Gadermann, and Zumbo (2007), and Janus
and Offord (2007) consider information provided by teachers, which allows for a better assessment of
the quality of parents’ childcare time. For Colombia, Bernal, Fernández, and Peña (2011), using the
survey ‘Hogares comunitarios’, find that the quality of maternal time has a positive effect on both
cognitive and socio-emotional development of children. However, time use surveys do not allow us to
analyse the quality of childcare time, and thus we leave this issue for future research.
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Notes
1. Prior research in Latin America using time-use surveys are Campaña, Gimenez-Nadal and Molina (2015), who analyse
gender differences in total work and show that these differences vary across countries, and Durán and Milosavljevic (2012),
Increasing the human capital of children in Latin American countries 17
who forecast the demand for child and adult care of the population until 2050, showing that, while the demand for eldercare
will increase in Latin America, the demand for childcare will decrease.
2. See Online Appendix B for a description of all the activities included in basic childcare and educational childcare.
3. The methodologies for the time use surveys used in this paper have been defined by the relevant institutes of statistics in
each country: INEGI (National Institute of statistics and geography) in Mexico, INEI (National Institute of Statistics and
Informatics) in Peru, DANE (National Administrative Department of statistics) in Colombia; and INEC (National Institute of
statistics and censuses) in Ecuador. Lists of activities based on the following international classifications are used in the data
collection: Peru (ICATUS, classification international activities of use of time); Mexico (CMAUT, classification of time
use); Ecuador and Colombia (CAUTAL, classification of activities of the use of time for Latin America and the Caribbean).
The four surveys are perfectly comparable, since the scheme from ICATUS is the benchmark for CMAUT and CAUTAL.
For further details regarding the list of activities in these four countries, see Campaña et al. (2015).
4. Prior studies, such as Aguiar and Hurst (2007) and Gimenez-Nadal and Sevilla (2012) considered these aspects to restrict
their sample in time-use studies. The Time Use Survey of Peru does not provide information on whether people are retired or
not, but we know that the legal age of retirement is 65 years (Superintendency of Banking and Insurance of Peru), and thus
we assume that people younger than 65 are not retired.
5. See Bianchi et al. (2006), Budig and Folbre (2004), Folbre and Bittman (2004), Guryan et al. (2008) and Sevilla-Sanz,
Gimenez-Nadal, and Fernandez (2010) for an understanding of the various dimensions of childcare.
6. Although Guryan et al. (2008) and Gimenez-Nadal and Molina (2013) consider three categories of childcare (basic,
education, and supervisory childcare), we consider only two types of childcare activities due to data limitations, as we
cannot distnguish efficiently between education and supervisory childcare.
7. It is important to define the terms of employment status, since the time spent by parents with their children depends on the
time available for work (Haas, 1999). Fathers or mothers with better work schedules, or if they are not working at all, may
devote more time to childcare. Table A1 in the Online Appendix shows that the majority of fathers surveyed work full-time.
Colombian mothers have the highest percentage of working full-time, at 31.62 per cent, while only 19.75 per cent of
Mexican mothers work full-time. Regarding part-time work, Peruvian mothers present the highest percentage, at 42.85 per
cent of the sample, while only 15.08 per cent of Ecuadorian mothers work part-time. Considering non-working mothers, 60
per cent of Mexican and Ecuadorean mothers fall into this category, followed by Colombian mothers, at 52.13 per cent, and
Peruvian mothers, at 37.12 per cent.
8. An important point to consider is the number of children of the couple. Becker (1981) predicts that women with higher
education will spend less time on household chores, so those women are likely to have fewer children because the
opportunity costs involved in not participating in the labour market are higher, and the highest costs are for those who
are more educated (Becker & Lewis, 1973). Bachu (1999) and Beets (1999) demonstrate that women with a relatively high
level of education have fewer children than women with a comparatively low level of education. Table A2 in the Online
Appendix shows that the average number of children decreases with the level of education for the four countries (with the
level of education of the mother being more important than the level of education of the father, in terms of reducing the
number of children) as parents with lower levels of education have more children compared to parents with higher levels of
education. Thus, parents with higher levels of education devote more time to their children, but have fewer children,
indicating that the time invested per child increases with the education of the parents, consistent with the quantity-quality
trade-off theory.
9. Examples of studies estimating SUR systems are Connelly and Kimmel (2009), Kalenkoski et al. (2005), Kimmel and
Connelly (2007), Gimenez-Nadal, Marcen, and Ortega (2010) and Gimenez-Nadal and Molina (2013).
10. This procedure is also performed by Gimenez-Nadal and Molina (2013) in their study for Spain and the UK.
11. The information comes from: Child Labour module of the National Survey of Occupation and Employment 2009 and IMSS
(Mexican Institute of Social Security) for Mexico; Ministry of Labour and Employment Promotion and Superintendency of
Banking and Insurance for Peru; Constitution of the Republic of Ecuador (2008) and IESS (Ecuadorian Institute of Social
Security) for Ecuador; and Ministry of Labour for Colombia.
12. In the case of Mexico and Peru, we have no information on the indigenous origin of respondents, but these surveys provide
information on whether the respondent speaks an indigenous language. We assign value ‘0’ to the indigenous variable if the
respondent does not speak an indigenous language, and value ‘1’ if the respondent speaks an indigenous language. In
Colombia and Ecuador, respondents are asked to identify themselves according to their indigenous origin, so that we assign
to the indigenous variable value ‘0’ if the respondent does not identify himself/herself as indigenous, and value ‘1’ if he/she
is identified as such.
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